Abstract-Considerable attention has been directed throughout the world to assess the economic consequences to electric energy customers due to unreliable power supply. Due to complexity in cost patterns of industrial sector in comparison with residential and commercial sector, a very few studies were conducted in this sector. So, three Craft paper mills of medium scale in Ludhiana (Punjab) were selected as a practical case to conduct a study considering the years 2008 and 2009. Customer survey approach was adopted because the customer is in the best position to assess the effects of interruptions or outages and thus give help to calculate associated costs more accurately. The primary purpose of conducting this survey was to establish monetary losses associated with off-days and peak load imposed by electricity board in 2008 and 2009. The number of weekly off-days and peak load was analyzed accurately through circulars available on the official website of Punjab State electricity Board. The approach called Customer Damage Function (CDF) was used in this study. It includes two terms, one that ascribes a cost to the energy not supplied in Rs/kWh and one that ascribes a cost to the load disconnected. CDF was calculated for three paper mills which portray the costs associated with outages as a function of outage duration.
I. INTRODUCTION
Electric power is an important element in any modern economy. The availability of reliable power supply at reasonable cost is important for economic growth and development of a country. The term reliability is used to indicate the ability of a system to continue to perform its intended function. Power-system reliability refers to availability of electric energy to all its connected customers as and when needed in a desired manner. In modern society, the pattern of social and working habits made mankind wholly dependent on electricity. Moreover, the society as a whole expects the electric supply to be continuously available. Any interruption in supply of electricity causes not only inconvenience, but also certain tangible impacts. Reliability and consistency of electricity supply is critical to many industrial and service activities. For continuous process industries, an unreliable power supply can result in very substantial costs to the operation that includes loss in production, idle labor costs, extra restart costs, delays in delivery, reduced customer satisfaction and loss of market share. Today's Paper industry, faced by operating and energy cost increase, seeks production optimization and stability but an unreliable power supply is a major barrier to achieving this goal. The critical issue faced by our country is that the demand for electric power is high and growth in supply is constrained by various financial impediments. Many power projects are canceled or postponed due to a lack of resources.
II. METHODOLOGY
The CIGRE TF 38.06.01 Report noted that a variety of methods have been utilized to evaluate customer impacts due to interruptions. These methods can be grouped into the three broad categories of indirect analytical evaluations, case studies of blackouts, and customer surveys [1] . Results from both analytical methods and the case studies have indicated that cost assessments should obtain information that is customer specific. Customer-specific costs are the losses that various customers experience due to the unavailability of the functions, products and activities that are dependent upon power supply. The best source of this information is customers themselves. The methodology widely utilized in quantifying the benefit of electric power system reliability (outage/interruptions) is to estimate the customer monetary losses associated with power supply interruptions by collecting data with customer surveys. Customer surveys can be conducted by e-mail, telephone/mobile or using in-person interviews. The activity began by investigating the possibilities of using these techniques and selecting the most viable approach. E-mail surveys were not considered viable because of the fear of validation of data and poor response rates. Customer surveys by telephone are not feasible because of the detailed customer information requirements and the lack of awareness of the concept and practice. It was therefore decided to conduct survey using in-person interviews [2] , [3] . Researchers divided the cost incurred by consumers due to electrical interruptions into two categories direct cost and indirect cost. It is not so easy or possible to find out indirect cost of interruptions, but direct cost is easier to evaluate with more precision and accuracy [4] , [5] . That is way direct cost method is utilized in present study to find out the monetary losses incurred by Paper mills. Direct Cost is the cost which is process based and can be evaluated directly such as material costs, manpower costs, fuel costs, market costs and lost production costs. A useful data that relates to cost and other processes were extracted through conversation with an industrial person. The general data was collected while a conversation with the customer. That data was then extrapolated and interpolated to get the useful observations.
These observations were then used to estimate the cost and savings of each individual parameter that was affected during outage of different durations. Indirect costs are not evaluated in the study. Following direct costs are included in the study for carrying out the survey and the direct costs that were evaluated are given below: Loss in production, Cost of Idle The information regarding the off-days and peak load was collected from circulars available on P.S.E.B official website for the years 2008 and 2009. A critical analysis of these circulars was done in order to find out the actual number of weekly off days of different durations for both the years under consideration. The on-load current measurements for all the electric motors used in paper mills were taken with the help of clamp on ammeter in order to find out the energy consumed by each machine in kWh. These measurements were needed to calculate the machine savings for particular outage duration. The approach called Customer Damage Function (CDF) was used in this study. It includes two terms, one that ascribes a cost to the energy not supplied in Rs/kWh and one that ascribes a cost to the load disconnected. CDF portrays the costs associated with outages as a function of outage duration. 
IV. CONCLUSION
A survey on three paper mills has been performed and the results of the survey in form of customer outage costs and customer damage functions have been derived. The primary purpose of conducting this survey was to establish monetary losses associated with various levels of unreliability. CDF portrays the costs associated with outages as a function of outage duration. It has been observed that customer damage function values were maximum for Harisar Paper Mill followed by H.B Papers Pvt. Ltd and Champion Paper Mill This is the first ever study on Paper mills in Ludhiana using customer survey approach.
